Objective: To describe the use of a continuous quality improvement process for strengthening our simulated patient (SP) 
Introduction
To ensure achievement of desired educational outcomes, the Accreditation Council for Pharmacy Education (ACPE) explicitly requires formative and summative performance-based assessments of students. 1 One approach is through the incorporation of simulated or standardized patients (SPs). These are individuals who have received training to portray a real patient in order to simulate a set of symptoms or problems. 2 SPs are effective for teaching and assessing (formative and summative) knowledge and skills, and are used in pharmacy curricula for history-taking, physical assessment, clinical decision making, critical thinking, and communication. 3, 4 SP activities were incorporated over 20 years ago in this fouryear, campus-based, public program with approximately 85 pharmacy students per class. Initially involved in only one course, SPs are now utilized in eight courses across all three years of the didactic curriculum. Currently, each student completes 25 SP interactions prior to beginning their Advanced Pharmacy Practice Experiences (Table 1) . Activities
The first year of the curriculum primarily focuses on dispensing of medications, self-care medications, and an introduction to patient and health care professional communication. The second and third years focus on chronic and acute disease management, respectively. The SP interactions align with the content taught in skills and therapeutics courses.
Historically, a shared model existed on campus that allowed for centralized recruitment, vetting, training, and quality improvement processes with SPs. Several schools and colleges collaborated to manage the SP program, with no centralized University oversight. In 2015, one of the key schools restructured their curriculum and withdrew involvement, which led the College of Pharmacy to take ownership of the pharmacy SP program.
Statement of Innovation
While the advantages of using SPs are many, utilizing them for teaching and assessment can be challenging. A review of health professions education literature found that areas of focus for quality assurance of SP programs include SP training programs, structured feedback to students, inter-rater reliability, and observation and evaluation of SPs to improve their performance. 5 In order to strengthen our SP program, we utilized the iterative four-step Plan-Do-Study-Act (PDSA) method to implement and assess small and incremental quality improvement changes. 6, 7 While this approach has been used in a variety of contexts, we believe it is an innovative approach to improving the quality of our SP program.
The Innovation
The first step we took was to develop a faculty workgroup in fall 2016 that included five clinical faculty with a strong interest in improving the SP program. While course faculty had been attempting to make continuous improvements through their individual courses, a retreat with SPs in the summer of 2016 led to the associate department chair who oversees teaching to encourage the formation of this formal workgroup. The faculty included clinical assistant, associate, and full professors to ensure that the history of the program and current practices were represented. All participants had direct experience working with SPs in their respective courses. Recognizing that the role of SPs may vary across professional year, care was taken to include faculty with experience integrating SP activities into P1, P2, and P3 years. The Institutional Review Board determined that this project was not regulated.
Workgroup faculty met for four one-hour sessions in fall 2016 in order to identify the scope of the workgroup, discuss where existing data might be found, and to review data regarding the SP program. The workgroup brainstormed strengths and opportunities for improvement, while incorporating student, SP, and faculty feedback from the past academic year. Student perspectives were drawn from course evaluations (course evaluation response rate: 43-98%); SP feedback was drawn from a retreat, faculty-led debriefings, and training encounters; and faculty perspectives were drawn from the faculty workgroup focused on the SP program. Approximately equal weight was given to each perspective.
A variety of potential opportunities for improvement were identified during fall 2016, ranging from overarching programmatic concerns to potentially smaller planning, implementation, evaluation, and feedback issues. The opportunities for improvement were then prioritized based on anticipated benefits and available resources. The work was divided between smaller groups of faculty with the entire workgroup having the opportunity to provide feedback on the products that were created (e.g., faculty and SP handbook). Most work was completed via email in winter and summer 2017; however, there were two face-to-face workgroup meetings during that time. A summary of the issues identified and actions taken was created (Tables 2 and 3 ).
There were several programmatic areas of concern that faculty believed needed additional resources to begin to address. For example, it was identified that there was a growing demand for administrative support to manage the logistics of running the SP program. Most faculty employing SPs had less than 50 percent effort towards teaching. Administrative support was needed to support SP recruitment, scheduling, room reservations, parking, and accommodations (e.g., due to limited mobility). The one support staff assigned to the SP program was not able to meet its demands due to the variety of other responsibilities in their position. There was an interest in hiring a staff member to help with the program, but data needed to be collected in order to justify the position.
Additionally, because our pool of SPs were predominantly older white women, designing roles outside this limited demographic resulted in: 1) having to adapt the role if an appropriate SP could not be retained for the activity or 2) requiring the SP to play an unrealistic role. For example, students identified that it did not feel like an authentic interaction when a 70-year-old woman played a 24-year-old pregnant woman. There were also concerns that students were not being exposed to diverse patient perspectives. While there was strong interest in recruiting a more diverse pool of SPs, faculty did not have the expertise or time available to recruit and train SPs.
Critical Analysis
Eleven major areas for improvement were identified by the faculty in the planning phase of this quality improvement, all of which went through at least one PDSA cycle during the 2016-2017 academic year. The changes that made the biggest immediate positive impact for faculty, students, and SPs were the creation of streamlined rubrics and implementation of electronic rubrics using ExamSoft (ExamSoft Worldwide, Inc., Dallas, TX and Delray Beach, FL). The areas of planning that continue to require the most refinement are recruitment of diverse SPs and data collection and analysis, in order to further evaluate the impact of the changes.
Several workgroup faculty had experience with quality improvement projects, including the principles of the PDSA method. This approach was useful as it allowed for identification and discussion of areas of improvement followed by small changes to be made and then informally evaluated in order to determine next steps. Some changes were made once (e.g., development of SP handbook) with the expectation that additional PDSA cycles would be needed in the future. There were some changes, such as those related to the implementation of electronic rubrics, which required multiple PDSA cycles in short succession. With each cycle, changes were tested with the goal of reaching a stable resolution, while recognizing that continuous quality improvement is needed, in order to ensure a strong SP program. The QI process has helped to justify additional staff support, create new resources, and plan for future improvements.
Discussion
Our experience suggests that the PDSA method is an effective continuous quality improvement process for strengthening an established SP program. This is important as a wide variety of health science program, including medicine, nursing, pharmacy, and dentistry have incorporated SPs to promote student learning and assessment. 8 While considerable resources are required to start any type of new program, it is important to recognize that ongoing measures are needed to ensure that the program remains high quality.
Standards of best practice for SPs have recently been published around the areas of safety, case development, training, program management, and professional development. 9 The principles and objectives provide a list of areas for potential quality improvement for existing SP programs. Given there are nearly 100 best practices, it is critical that programs select a realistic number and combination for which to focus on during the quality improvement process. Furthermore, while the PDSA cycle was used at this institution, alternative methods that may be considered depending on the goals of the quality improvement process include Six Sigma, Lean, Root Cause Analysis, and Failure Modes and Effects Analysis.
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Next Steps
While we have started to address many areas related to planning, implementation, and evaluation and feedback, we are beginning the process of addressing larger programmatic issues. This list outlines specific actions we plan to incorporate at our institution, and we feel other institutions would also benefit from careful consideration of the following: 1) recruiting a diverse SP pool, especially with regard to gender and race; 2) standardization of training and evaluation tools to ensure consistency across courses, which will allow for enhanced assessment and tracking of student performance across the curriculum; 3) providing additional support for faculty who are managing SP activities (e.g., creating student/SP schedules, room reservations, video recording setup, and other logistics); and 4) quality assurance of SPs to enable individual feedback to SPs and tracking of performance across courses.
Most importantly, in addition to the items summarized above, we have recently hired 0.5 FTE staff position to focus on programmatic assessment of our SP program. In addition to programmatic assessment, this individual will support faculty with logistics and training as well as be the face of our program for students and SPs. This individual is in the process of initiating focus groups with key stakeholders to ensure a clear understanding of the opportunities to optimize our program. Future quality assurance processes will more reliably track student and SP performance across courses to ensure use of this costly and important resource is utilized effectively. One interaction is in preparation for the end-of-semester exam and students role play the pharmacist while either obtaining a medication history, motivational interviewing, or patient counseling and observe their peers perform the other two skills 
